e B.Sc IV year Chemistry
Syllabus of Theory Paper

Part A Introduction
Year: IV Year Session: 2024-2025

Program: Class: B.Sc.
Honours/Research ____*____________“
Subject: Chemistry el 2
1 Course Code 5 S4-CHEI\«ILZT__________________‘r
2 Course Title Advanced Inorganic & Physical Clge_mi__sir_v__ ___4
3 Course Type (Core Core Course( Subject-2)
Elective/Vocational/..... )

|
Course/Elective/Generic Paper Second I
4 Pre-requisite (if any) To study this course, a student must have passed this (
subject in a degree |

5 Course Learning outcomes By the end of this course students will acquire the
(CLO) knowledge of following aspects of Advanced Inorganic
& Physical Chemistry: f
® Students will learn Indigenous Chemical Technologies |
in India !
® Inorganic Reaction Mechanism. I
® Crystal structure of solids
e Classical & Statistical Thermodynamics

—__.__-_______‘__————————_—_________________——————————-‘
6 Credit Value 04
_______'—___________________—_____‘_-___' 5 _'__"'—_——____‘__"—_"_____—_'
7 Total Marks Max. Marks: 30+70 ’ Min. Passing Marks:35
Part B- Content of the Course
Total No. of Lectures-Tutorials-Practical (in hours per week):

L-T-P; SSARRE T
Unit Topics |._No. of Lecturey |
Unit 1 Practice of Chemistry in Ancient India | 15 |

Introduction, Indus or Harappan Civilization, Later

Pottery, Metallurgy after & During the Harappans,

Chemistry & Alchemy, Textile Technology: Cotton,

Silk, Wool, Bast and leaf fibers.

History of Glass, Paper, Soap, Dyeing, Perfumes.

alcoholic Lacquers, pharmaceuticals, Gun powder, |

gold, Silver, Copper & Sulphide of copper & Ethiops,

Tin, lead, brass, mercury, process of killing of Iron,

Philosophers stone, Wootz steel.

Fumes of Horn, Ksharataila, formula for hair dye, The

doctrine of bitumen, Formuyla for Eye ointment

Keywords/Tags: Harappan Civilization, Alchemy,

Metallurgy, Textile Technology, Glass, Soap, Iron, Eye

Ointment - Do
Unit 2 Inorganic Reaction Mechanism 15

Reactivity of metal complexes, inert and labilc
_otal cc _E_—-—________________ AN e S L)

—_—




complexes, Kinetics and mechanisms  of
substitution reactions, kinetics of substitutions
reactions in  octahedral complexes, acid
hydrolysis, Factors affecting acid hydrolysis, Base
hydrolysis, Conjugate base mechanism, Anation
reactions, substitution reactions in square planar
complexes, Trans effect, Mechanism of trans
effect, Electron transfer reactions— concept of
complementary and non-complementary reactions
with examples, inner sphere and outer sphere
mechanisms, Marcus theory.

Keywords/Tags: Acid Hydrolysis, Base Hydrolysis,
Inner Sphere & Outer Sphere Mechanisms.

’> Unit 3

Unit 4

Crystal structure of solids

Fundamental of lattices, unit cell, Bravais
lattices, symmetry elements in crystals, packing
efficiency, radius ratios; Miller indices.
Structures and types of solids. Structure
determination by X-ray diffraction (Bragg’s
€quation). Magnetic properties of solids-
classification of magnetic materials, magnetic
susceptibility, measurement of  magnetic
susceptibility. Electric properties- Band theory,
the band structure of metals, insulators, and
semiconductors. The temperature dependence
of the conductivity of extrinsic semiconductors.
Superconductivity and occurrence. Meisner
effect. Types of superconductors. Theories of
superconductivity - BCS theory.

Keywords/Tags: Unit Cell, Bravais Lattices, Bragg’s
Equation.

Classical & Statistical Thermodynamics
Thermodynamics of mixtures -partial molar
quantities - experimental  methods  of
determination of partial molar quantities -Gibbs-
Duhem equation and Duhem-Margules equation-
Thermodynamics of mixing of liquids (AHmix,
AGmixand ASmix) - Thermodynamics of idea]
solutions - Raoult's law —Thermodynamics of
colligative properties of dilute solutions —concept
of activity and activity coefficient- Experimental
determination  of activity  coefficient -
Thermodynamic concept of equilibrium, variation
of equilibrium with temperature (Van't Hoff
€quation) and pressure - Nernst heat theorem.
Boltzmann distribution; kinetic theory of gases;
partition functions and their relation to thermodynamic
quantities — calculations for mode] systems.

KevwordsﬁTags: Gibbs-Duhem equationand

15

15

6}




Duhem-Margules equation, Van't Hoff equation,
Boltzmann distribution: kinetic theory of gases

Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1. P.C Ray, “History of Hindy Chemistry”, The Bengal Chemical and Pharmaceutical
works limited, Vol-1, 1903,

2 Avari, B, The Ancient Past: A History of the Indian Subcontinent from c. 2016.

3. B Mahadevan, IKS publication, ITM Bengaluru

4. Kapur K and Singh A.K, “Indian Knowledge Systems”, Vol 1, Edition 2005.

5. F.A. Cotton and R.G. Wilkinson, “Advanced Inorganic Chemistry”,
John,]ohnWileyandSons, I'V Edition, NewYork,1980.

6. J.E. Huheey, “Inorganic Chemistry”, Harper International Edition, IIT

Edition, 1983,

& Singh and R.C. Mehrotra, “Organometallic Chemistry-A”, unified
approach, Wiley Eastern Ltd.

8. Shriver and Atkins, “InorganicChemistxy”, OxfordUniversity, Press 1999,

9. M.C. Dayand J. Selbin, "TheoreticaIInorganicChemistry”, Affiliated East-
West press Pvt. Ltd. II Edition, New Delhi.

10. D. Benson, “Mechanismsoﬂnorganicreactionsinsolutions”, MC graw Hill,
London, 1968.

11.  K.F.Purcell and J.C.Kotz, “Inorganic Chemistry”,
New York, 1977.

12.  Peter Atkins and Juliode Paula, “PhysicalChemisny”, OxfordUniversity
Press.

13. K.J.Laidler, “ChemicalKinetics”, McGrawHillPub.

14. K.L.Kapoor, “Physical Chemistry”, III Edition.

15. Samuel Glass tone, "ThermodynamicsforChemists.

16. Puri, Sharma and Pathania, “Physical Chemistry”, IV Edition.

W.B.Saunderscompany,

Suggestive digital platforms web links

- - __________--____
Suggested equivalent online courses:

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods: =3
Maximum Marks : 100
Continuous Comprehensive Eval
Internal Assessment :
Continuous Comprehensive
Evaluation (CCE):
External Assessment : Section(A) : Very Short Questions
University Exam Section: Section (B) :Short Questions 70

uation (CCE) : 30 marks University Exam UE) 70 marks
Class Test Assignment/Presentation

Time : 03.00 Hours Section (C) :Long Questions
] Any remarks/ suggestions:

&/




Aifae TR 71 Rday
= T 31 U=y
BTAHH: /MY Im&miﬁ.qmﬁ. [a-uf:agaf ay [Session:2024—2025
fava: vmg= fagm iz
1 | UT3T®Hd Pie S4-CHEM2T
2 | UTSU®H 4% ST Td Hiae Tara o
ol i e
/
sAfeea AP, ferciir oo
4| d-3Taaed @f o8 S UISTHH 1 (4T Be & [O10, U 0T F1 0
gl ﬁw%wﬁwf&aﬁﬁﬁﬂﬁmm&f
UTSTHH Jitof =T g
5 | uToumn W & oo |58 Genen S 3d TP BE Sad P aR
(Higasi) W foe & Fofifes wegst a1 wm
U B o9
UTEH HRA H Wesh gt

oM Terdl &t e Ty

TS SN @ Ry
TP T4 Fiferat st

04

=L e

6|
F :

WA 9RT § X 3 ugfy

mﬁmm,ﬁ#gmmmmwa'%aﬁﬁwwa%
W@WW@WW?%W,WQ#WFW
mmﬁﬁ:ﬁ,m,m,aaxsﬁww%%ﬁﬁmwﬁ

E%Em—m,m,wgﬁ,m,ﬁ&mﬂﬁﬁqﬂa
wﬁaﬁ%@,whq%m,mm@,mﬂﬂmrw




&ﬁﬁfﬁfﬁﬁﬁmq‘mmﬁa?ﬂva}i@&mﬁmw

IR &= 1 R, A Rigia |
mﬁg:smﬁww—m,mﬁaw—smw_mﬁamaﬂ?

W\m,w—ﬁmﬁa%mmwzﬁrﬁa?w EpNLicay))

Haerefrerar @1 Y, $oifige T Rigig—
w@mwﬁ?aﬁaﬁaaﬁﬁemrwaﬁwﬁaﬁ
AAHAT W T9 P ity IR W, R

%Wﬁf@aﬂvmmﬁmﬁ: 15
ﬁwﬁaﬂwﬁaﬂhmﬁ]ﬁwqﬁr—mwwa%
ﬁﬁwaﬁ%ﬁ%—ﬁmgﬁqmﬂwm—
sl & Aol @ Serf (AHmix, AGmix, and ASmix) —
mﬁmﬁﬁmﬁaﬁ—mmﬁuﬁaﬁ%ﬁa%
WW&%W—WWW % &l
SR — WhYaT uie @1 grife o — ﬂaﬁ
W%ﬁaﬁmw,mﬁmﬁwwﬁ




0
. 9 § g8, rdfe Wi, e gevdee

AR AR, Frefae wRE—ay

uf$em, 111 vfer, 1983

6
7. RiE sir

8. #MeR 3R vefdwy, IHTATD TR SRTPS Z(1afee, 941 1999
9. : :

10,€fﬁw,f&iﬁmﬁmﬁaﬂﬂmﬁﬁmﬁﬁrw?ﬁmﬁaaﬁ, 1998

13.

a%wqﬁaaﬁ?ﬁﬁaﬁwﬁmﬁaswm‘ o
12.@@%%@%@%,%%:%%

B S AR, AT DY, T e R
14.  Ud B, W T i e

HRTRT

151’@3161%3‘4?{,‘?@@@%%%

16. T, 7rf iR geifien, e e TG FepTI

. S @ wivsdt B, =, 1977

HRT G - THe 3R Heaid

N D Fellih (WHIefS) : 30 sie R wdier (T@E) 70 3F

[ it qeate - A o el [ 7 2w SRS /Sghy [ 30
(W‘{):
CIRNE G G SIAURT (3N : Sfaaguy | 70
fayfeemeratemamuny. SIIURT (T) : YUy
9T : 03.00 He SIHTT (W) : S Ialy
uy

<




B.Sc IV Yeal: Chemistr

i
4 L

Syllabus of Practical Paper

Part A Introduction

Program:HonoursiResearcl\’ Class’: B.Sc Year: IV Year Session:2024-25
h
Subject: Chemistry
1 | Course Code S4-CHEM2P
2 | Course Title Advanced Inorganic & Physical Chemistry
3 | Course Type (Core
Course/Elective/Generic Core Course( Subject-1) Practical
Elective/Vocational/.....) Paper Second
4 Pre-requisite (if any) To study this course, a student must have had i
this subject in Degree ‘
5 | Course Learning outcomes On completion of this course, learners will be able to:
(CLO) * To Prepare the Complexcs
®* To Determine the Stability Constant of given
complexes
* To Estimate the Ni-Zn, Cu-Ni from given mixture
* Determination of phase diagram of the following
three component systems
® determination of the solubility of the given !
sparingly soluble salt by conductance measurements |
* lonic strength of the media on the velocity constant
of hydrolysis of an ester/ionic reactions
6 | Credit Value 02
7 | Total Marks Max. Marks: 30470 | Min. Passing Marks:35
Part B- Content of the Course
Total No. of Lectures-Tutorials-Practical (in hours per week): o Ratd (=zo —Le_eb_"ﬁ_s,._é)
L-T-P:
Unit Topics _| No. ofLectgr_E_s-__fEhouY/-..
I Preparation lectvre )
* Preparation of [Ti (H,0)e]** complex 06
L *__Preparation of [Co (en);]** complex
II Stability Constant 06
® determination of stability constant of the
Nas[Fe(C N)sONO] complex
® determination of overall stability constant for
Co(III), Cr(III), and Mn(II) complex
111 Estimation 06
L * _Estimation of Ni-Zn from given mixture

it




* Estimation of Cu-Ni from given mixture

IV Surface/Phase 06

* Determination of phase diagram of the following
three component systems (Water, Ethanol,
CH;COOH)

* Determination of transition temperature of a given
substance CaCl,

® Determination of % composition of a given mixture
of two liquids by surface tension measurements

A% Electro analysis 06

® determination of the solubility of the given
sparingly  soluble  salt by  conductance
measurements

® Determination of the effect of (a) Change of
temperature  (b) Change of concentration of
reactants and catalyst and (c) lonic strength of the
media on the velocity constant of hydrolysis of an
ester/ionic reactions

Keywords/Tags: Electro analysis, Surface/Phase, Estimation, preparation, Stability Constant

Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:
Gurudeep Raj, “Advanced Inorganic Chemistry”, Meerut Publication, 2013, VIth Edition
Jagadambasingh, “Advanced practical in chemistry”, Pragati prakashan, 2016, IVth Edition.
Glosten, “Advanced Physical Chemistry”, Mc Graw Hill, 2000, IIIrd Edition.
K.L.Kapoor, “Physical Chemistry”, I11 Edition

Puri, Sharma and Pathania, “Physical Chemistry”, TV Edition

F.A. Cotton and R.G. Wilkinson, “Advanced Inorganic Chemistry”, John, John
Wiley and Sons, IV Edition, NewYork, 1980.

J.E. Huheey, “InorganicChemistly”, Harper International Edition, III Edition,
1983.

8. Singh and R.C. Mehrotra, “Organometallic Chemistry-A”, unified approach, Wiley
Eastern Ltd

Suggestive digital platforms web links
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Suggested equivalent online courses:

1 i

Part D-Assessment and Evaluation
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mggested Continuous Evaluation Methods:

Internal Assessment Marks External Assessment

Marks

Class Interaction /Quiz Viva Voce on Practical

Attendance Practical Record File

Assignments (Charts/ Model Table work / Experiments
Seminar / Rural Service/
Technology Dissemination/
Report of Excursion/ Lab Visits/
Survey / Industrial visit)

TOTAL 30

70

| Any remarks/ suggestions:
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